Mitogenic and antioxidant mechanisms of estradiol action in preovulatory ovine follicles: relevance to luteal function.
The objectives of this investigation were to determine the intrafollicular mechanisms and physiological consequences of estradiol actions in preovulatory ovine follicles. Acute suppression of estradiol production in proestrous ewes by an aromatase inhibitor (Arimidex) was associated with follicular lipid peroxidation, testosterone accumulation, and a granulosa cell deficiency (decreased proliferation/increased apoptosis). Estradiol-17beta stimulated granulosa proliferating cell nuclear antigen (PCNA) and protected cells from oxidative (H(2)O(2)) stress-induced apoptosis in vitro; the PCNA, but not the antiapoptotic response, was negated by the transcriptional inhibitor actinomycin D. Thus, it appears that genomic/mitotic and cytoprotective (oxygen-scavenging) modes of estradiol action operate in preovulatory follicles. Luteal (large steroidogenic cell) function was diminished following ovulation induction of estradiol-deficient follicles. It is suggested that inadequate exposure of the preovulatory follicle to estradiol caused the granulosa lutein insufficiency.